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ABSTRACT 

The wells’ hydrocarbon productivity is affected by high water production which is produced along 

with the hydrocarbons. The complex reservoir changes during production, infiltrates water tables 

into the reservoir and ultimately affects the water production. The reduction of high water 

production is difficult in oil industry though of utmost importance as the water produed in the 

process damages the equipment mechanically and sometimes effects chemically, depending on the 

water composition. 

This research study focuses using an appropriate chemical in the process i.e: Polymer gel treatment. 

The Colloidal Dispersion Gel (CDG) is injected into the reservoir via injection well. The well initially 

was noted to be high water-cut well. CDG increases the viscosity of water and decreases the mobility 

of water. The results show the water cut reduction of up to 23% (as initially the water cut was 78%). 

That is a significant reduction in the production of water, which ultimately save techno-economics 

and eventually the increment of oil would contribute towards meeting today’s oil requirement of 

market resulting in higher profits. 
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1. INTRODUCTION 

The mature oil fields produce heavy saline water which results in operational problems and 

increases water disposal cost [1].These problems are faced by injecting fluids which are used mostly 

to reduce the oil displacement channels, because of which the early breakthrough of water can 

affect the hydrocarbon productivity [2]. During recent years in oil industry, the production wells are 

placed on high production because the demand of oil is increasing day by day having no concern 

initially to water-cut, which eventually leads to high water-cut oil wells [3]. 

The high water cut in mature oil fields is of utmost importance that leads to huge techno-economics 

for treatment and disposal. The Polymer Gels which have been used for shut-off treatment helps 

blocking the pore spaces of water producing zones [4]. Wells which are being produced using water 

drive or being produced by water flooding methods lead to early water encroachment in the 

reservoir. This trend changes the prominent flowing stream of oil to water and affects the 

mechanical equipment and also creates water conning - the process known as hydrostatic loading 
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[5]. The polymer is being broadly used as water shut-off chemical in last two decades [6]. In mid-

1980s, polymer and cross-linkers were used in petroleum industry and were known as CDG [7].  

2. OBJECTIVES OF SHUT-OFF TREATMENT 

This study investigated the use of CDG for flooding. It has been confirmed that the CDG is effective 

both technically and economically in the wells producing high water-cut. This method is focused on 

modeling the CDG injection in reservoir and is simulated using the software. Objectives of the study 

are as follows: 

1. Simulation study of injecting CDG in oil well and simulation of results using commercial 

simulation software. 

2. Comparison of oil reduction to water production using CDG. 

 

3. RESULTS & DISCUSSIONS 

The well which is used for simulation has rock characteristics as mentioned in Table 1 whereas fluid 

properties are mentioned in Table 2 and SCAL data is in Table 3.  

Table 1: Rock Characteristics of the Well 

Reservoir Geometry Block centered 

Number of cells in X direction  5 

Number of cells in Y direction 5 

Number of cells in Z direction 3 

X Permeability,mD 200 

Y Permeability,mD 150 

Z Permeability,mD 20  

Porosity,Percent 0.2 

Depth,ft 8000 

In this well initially water cut was up to 40 STB/D, which was increased as the time passed and after 

3.3 years (1,200 days), the production of oil was 4,700 STB/D. At this stage, the water cut was a bit 

increased and its value was 47%. Water production was found to be increasing day by day and it was 

eventually noted to be at 78% which shows negligible hydrocarbon recovery. The simulation was 

done by injecting CDG at this stage which shows prominent results. 

Table 2 Fluid Properties 

Fluid Property Value 

Oil Density, lb/ft3 49  

Water density, lb/ft3 63  

Gas density, lb/ft3 0.01 
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Table 3: SCAL Data 

Sw Krw Kro Pc 

0.25 0.0 0.9 0.9 

0.5 0.2 0.3 1.8 

0.7 0.4 0.1 0.45 

0.8 0.55 0.0 0.22 

 

Figure 1 depicts Field Water Production Rate and Field Oil Production Rate.  

 

Figure 1: Water cut Production 

After injecting CDG, the results have shown an increment in oil production (4,800 STB/D) and 

decrease in water production that was noted to be 6,600 STB/D at 2,800 days as shown in Figure 2. 

 

Figure 2:  Oil-Water Production 
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Finally, the simulation showed that the water cut reduced from 78% (7,800 STB/D) to 56% (5,600 

STB/D) and oil production incremented up to 6,150 STB/D after 3,200 days. As shown in Figure 2 

4. CONCLUSIONS 

It is observed in this study that the amount of water removal up to 3,200 days was 2,200 STB/D 

whereas; initially it was 7,800STB/D which can be continued depending on reservoir conditions. 

This study’s results showed that the water production was reduced by 21%. Likewise, CDG improved 

the prominent production of oil. 

Based on this, we can recommend the use of CDG to overcome the problem of over-production of 

water and increasing the oil production. 
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